Photocatalytic production of hydrogen (H 2 ) has attracted increasing attention as a clean energy source because of the ever-increasing demand for energy and climate change on our planet. 1 A number of highly efficient hydrogen evolving systems have been developed including homogeneous and heterogeneous photocatalytic systems.
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13 Two electrons are required to produce H 2 from protons, although one photon generates normally only one electron. A mechanism of photocatalytic production of H 2 was reported to clarify how photoinduced electron transfer of a photosensitiser (a one-electron process) leads to H 2 production (a two-electron process). [14] [15] [16] Disproportionation of one-electron reduced species of metal complexes resulted in formation of the two-electron reduced species from which H 2 is formed. 17 Bimolecular reactions of metal(III)-hydride complexes also generate H 2 accompanied by regeneration of metal(II) complexes. 18 In each case, the maximum quantum yield of H 2 production per photon is 50%, because two photons are required to produce two electrons. Thus there has so far been no example for one photon to generate one H 2 molecule. We report herein photocatalytic H 2 evolution from ascorbic acid (AscH 2 ) with a cobalt(II) chlorin complex [ is blocked by the larger concentration of Co II (Ch) (Fig. S4 in ESI †). 21 The quantum yield of the photocatalytic H 2 evolution was determined to be 12% using a ferric oxalate actinometer (see the experimental section in ESI †). This value is similar to the highest value reported for photocatalytic H 2 evolution using a cobalt terpyridine complex (Φ = 0.13). 
is the initial concentration. Equation (1) is rewritten by eqn (3).
Under the conditions, the concentration of CH 3 COOH is much higher than that of [Co I (Ch)] -, the k obs value is given by eqn (4). To determine the k value, eqn (4) is rewritten by eqn (5), which predicts which is virtually the same as observed for the photocatalytic H 2 evolution (KIE = 1.8, Fig. 1 In conclusion, Co II (Ch) acts as an efficient catalyst for photocatalytic H 2 evolution from ascorbic acid with [Ru(bpy) 3 ] 2+ as a photocatalyst to attain the high quantum yield via a one-photon two-electron process in which the second electron is provided thermally from ascorbic acid. 
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A one-photon two-electron process was made possible in photocatalytic H 2 evolution from ascorbic acid with a cobalt(II) chlorin complex via electron transfer.
